Abstract: This paper is concerned with bump-less transfer of parametrized disturbance observer 
Introduction
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The main objective for wind turbine controllers is to maximize the annual energy production 19 and reduce the maintenance cost. Pitch-regulated variable-speed wind turbines has two operational 20 modes: partial load and full load operations.In partial load operation, kinetic energy in the wind 21 is not enough to achieve nominal electrical power output and the objective is to control the pitch 22 and rotor speed to achieve the maximum aerodynamic efficiency of the wind turbine. In full load 23 operation, kinetic energy in the wind increases resulting in increased nominal electrical power output 24 and objective is to keep generator speed close to the nominal speed, and pitch angle is controlled to 25 achieve nominal electrical power production. In both operating regions, it is important to reduce the 26 fluctuations in the output power and minimize the fatigue loads of structural components like drive 27 train, tower and pitch system with of cyclic loads. PID is used to regulate rotor speed by using pitch 28 mechanism to reduce wind disturbance effect in Region III. An expert PID controller has been used
29
[1] to restrain the overshoot of rotor speed and provide better performance with varying parameters reduced 1p fluctuations in blade root bending moments. Observer-based output feedback control for 48 uncertain systems [13] is used to minimize the energy while variable structure control law is used for 49 robustness to uncertainty and Disturbance-observer based controllers (DOBC) are reviewed [14] . control theory is designed to get better stability of output power [7] and 3p harmonics generated 
Disturbance Observer Based Control (DOBC)
80
State space model of wind turbine iṡ
A, B, B d , C, D are state transition, control input, disturbance input, measured state and output 81 matrices of the plant respectively. u is the input, x is state and y is the output vector of the system.
82
Disturbance waveform [7] [8] can be represented as
where z d is state of the disturbance, u d is for disturbance. z 0 d is the initial state of the disturbance. F is the state transition matrix and θ is the output matrix of the disturbance waveform. Kalman estimator is used to estimate the states of the plant aṡx
x is estimated state of the plant andẑ d is estimated state of the disturbance,û,û d andŷ are 84 estimated input, disturbance and output respectively. It is also used to estimate the state of the 85 disturbance as
To mitigate the effect of disturbance, control law is 
Where K dp is the disturbance feedback to mitigate the periodic disturbance and K ds is for step 94 mitigation. Disturbance feedback is the sum of periodic and step feedback matrices. 
Then K γ (s) is the family of internally stable disturbance accommodated observer based 104 controllers [17] can be represented as
Where
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Step analysis of the system, a step changing wind is applied to the wind turbine with wind 129 shear and tower shadow effect. From the comparison of the results in Figure fig-3 , it can seen that controller design for the full load operation of wind turbine.
